Abstract. Two patients with sudden onset of myelopathy associated with Systemic Lupus Erythematosus (Erythema Nodosum) are described.
NEUROLOGICAL manifestations of systemic lupus erythematosus (SLE) have only recently been emphasised although they were mentioned by Kaposi in 1875, who observed stupor and coma as terminal manifestations of the disease. But focal neurological abnormalities were first reported by Osler (1903) and since then there have been several reports in the literature. Most commonly reported entities have been acute organic brain syndrome, seizures and cerebrovascular disorders. Chorea, Guillain Barre syndrome, subarachnoid haemorrhage, peripheral neuro pathy and cranial nerve palsies associated with SLE have also been reported on a few occasions. Myelopathy, however, has not received adequate emphasis as a complication of SLE.
Fisher and Gilmour reported the first case of flaccid paraplegia in a female with SLE in 1939. Since then only 25 additional cases have been reported in the medical literature over the past 38 years. Twenty cases have been described in sufficient detail and six briefly, to permit a meaningful review of the spinal cord involvement in this disease. We feel that there are probably many more unreported cases of myelopathy associated with SLE. The objective of this paper is to report two new cases of myelopathy in which myelopathy was the initial major manifes tation of SLE. Both patients were found to have defect on myelography and under went exploratory laminectomy. Some important features with a follow-up on two cases previously reported by Andrianakos, Duffy, Suzuki and Sharp (1975) will be described since these patients were also admitted at the Texas Institute for Rehabi litation and Research. The pertinent literature will also be reviewed in depth.
Materials and Methods
Since January 1960 through December 1977, 1350 patients with lesions of the spinal cord have been admitted at the Texas Institute for Rehabilitation and Research, Houston. Medical records of these patients were reviewed. There were four patients admitted with myelopathy secondary to SLE. The admission of cases 1 and 2 under the care of the senior author prompted this search.
Laboratory data: Haemoglobin 9·4gm%, haematocrit 29 . 1%, white cell count 7400/mm3. Sedimentation rate 61 mm/hr. CSF: (6-6-77) protein 88 mg%, glucose 29 mg%, white cells 26 with 81% polys and 5% mononuc1ears. Several assays of complement were normal except on one occasion, Complement C3 was reported low. ANA and LE preparations were negative on four occasions, when patient was on prednisone. Sub sequently, when the patient was taking only S mg of prednisone, ANA was positive on two occasions and LE prep. positive once. VDRL negative, RA negative. Serum protein electrophoresis showed reversal of A/G ratio. CSF and blood cultures on several occasions were reported negative. Renal biopsy findings were reported to be consistent with chronic membrano proliferative glomerulonephritis. Biopsy of dura matter and epidural fat showed dense connective and fibroadipose tissue with perivascular hyalinisa tion. Chest X-rays showed mild cardiomegaly. Radiographs of the spine revealed osteoporosis and crack undisplaced fracture through the vertebral body of TS at S weeks after the laminectomy; this was not present on the initial films. Sensory and motor nerve conduction studies for median, ulnar, tibial and peroneal nerves were normal.
Comment: LE preparation and ANA were negative in the beginning when the patient was on heavy doses of steroids, 3 months later ANA was positive on two occasions and LE cell preparation was positive on one. This patient according to ARA criteria and criteria set by Dubois was a definite case of SLE.
Case 2
This 53-year-old black female on 14 January 1976 noted a dull, deep-seated mid scapular pain which radiated in a band-like distribution around the chest and sternum. Approximately 12 hours after the onset of pain, she noted numbness and weakness in the lower extremities progressing over a 2-hour period to complete paraplegia. She had noted vague neck pains for several days, and 4 days prior to admission she had complained of feverishness, chilly sensation and sore throat along with right ear ache. At the time of her admission, patient had diffuse tenderness in the mid-scapular region to direct palpa tion. Deep tendon reflexes were absent in the lower extremities. Plantar response was neutral. Patient had no voluntary activity in the lower limbs. She had loss of pin prick below T5 with some preserved touch and pressure sensation in the lower limbs. Since myelogram showed a block at the T8 level she underwent laminectomy T7-10. Spinal cord was reported to be normal with no evidence of pathologic block during surgery. Epidural fat was reported to be soft, pale and of 'unnatural colour'. She had some hyperpigmentation of the right cheek. Spleen was palpable two finger breadths below the costal margin.
During hospitalisation, the patient developed haemolytic anaemia and her haemo globin dropped to 5·9 gm%. Anaemia responded very well to prednisone therapy. Patient's neurological status remained unchanged, i.e. paraplegia below T5 with some preservation of touch and pressure sensation. This 23-year-old white female had onset of polyarthritis in 1969 and was being treated as rheumatoid arthritis. On 27 August she developed a severe headache, photo phobia, nausea, vomiting, vertigo and dizziness. Neurological examination was reported to be normal. By 30 August 1972 the patient became febrile and comatose. She was treated with Decadron 8 mg daily and approximately after a week she regained con sciousness. She had marked nuchal rigidity, and loss of sensation and motor power below T 4. Deep tendon reflexes in the lower extremities were absent. There was loss of bladder and bowel control. On auscultation a III/VI grade systolic murmur at the left sternal border was noted and radiographically there was a significant increase in cardiac size. Over a period of 6 weeks Decadron was gradually decreased to 0·5 mg twice a day and her sensory level dropped to T7.
At the time of her admission at the Texas Institute for Rehabilitation and Research on 10 October 1972, patient was completely motor paraplegic below T7, with preserved vibratory sensation in the lower limbs and patchy sensory preservation T9-12 derma tomes. Three weeks after her admission, patient developed fever and headache. There was an erythematous rash over the cheeks and pinnae. Patient had complete sensory and motor loss below T7. Deep tendon reflexes were absent in the lower limbs but physio logic in the upper limbs. There was no Babinski sign. Cranial nerves were intact. Myelogram was reported to be normal. There was pericardial friction rub. She was treated with Medrol 80 mg/day. Her course remained stable and at the time of her discharge she was totally independent in all activities of daily living and homemaking from the wheelchair level.
Her steroids were gradually tapered and discontinued over a period of 4 months. In February 1973 patient developed thrombophlebitis. In February 1974, approximately 18 months following the onset of paraplegia, patient had complete loss of sensation and loss of motor power below T7. Deep tendon reflexes were absent in the lower limbs. Comment: Clinically this patient presented as meningoencephalomyelopathy rather than true transverse myelopathy.
Case 4
A 22-year-old white female was admitted at the Texas Institute for Rehabilitation and Research on 24 October 1973 for comprehensive rehabilitation. In September 1971 she developed arthritis involving several joints of the left hand. Arthralgias occurred intermittently. In February 1973 she had a spontaneous abortion. During the following months, she had intermittent complaints of flank pain, neck soreness, dysuria and in creased frequency, fatigue and weakness. She developed erythematous skin rash over the nasal bridge and cheeks. On 29 July 1973 she had nausea, vomiting, fever and neck stiffness along with acute retention of urine. Over the next several hours she noted numbness and weakness of legs and was unable to walk. At the time of her admission to the hospital her temperature was 102°F. She had severe nuchal rigidity and VI cranial nerve palsy on the right. There was complete loss of sensation below TIl and no voluntary motor activity in the lower extremities. Deep tendon reflexes were absent in the lower limbs and there were no pathologic reflexes. Patient was treated with predni sone 100 mg/daily which was gradually reduced to 20 mg every other day. At the time of her admission at TIRR, patient had complete sensory and motor loss below TI2. Deep tendon reflexes were absent in the lower limbs. Babinski sign was not present. Her hospital course was stable and the patient was independent in all activities of daily living and homemaking from the wheelchair. Patient was last seen at TIRR in February 1974, 12 months after the onset of paralysis; there has not been any change in her motor status, with subtle sensory drop to LI on one side. Comments: Clinical and laboratory findings in this patient were considered to be diag nostic of systemic lupus erythematosus.
The presence of marked nuchal rigidity, nausea, vomiting and VI cranial nerve palsy along with paraplegia would be indicative of encephalomyelopathy rather than myelopathy alone.
Discussion
Systemic lupus erythematosus (SLE) is a clinical syndrome characterised by multisystem involvement with periods of exacerbations and remissions. The involvement of nervous system in these patients as reported in the literature ranges from 14 per cent to 75 per cent (Dubois, 1974; Johnson and Richardson, 1968) . It is hard to explain such a wide range which might be due in part to a short period of follow-up and partly dependent on the sophistication of the examiner. The exact frequency of paraplegia or tetraplegia cannot be estimated since there are only 26 cases of myelopathy associated with SLE previously reported in the literature. Two new cases are reported here, thus making a total of 28 cases of myelopathy with SLE. The diagnosis of systemic lupus erythema tosus in these patients was made according to criteria set by the American Rheuma tology Association and according to criteria proposed by Harvey and modified by Dubois (1974) . We believe that there are probably many more unreported cases of myelopathy associated with SLE.
Since this series has only four cases of myelopathy with SLE, it would be worth while to review all 28 cases together to draw any meaningful conclusions about the spinal cord involvement. Of 21 patients, 18 were females and three were males (sex not reported for seven patients). Race was not stated for 14 patients. There were eight whites, five blacks and one Latin American. Seventeen of 25 patients (age not reported for three patients) were in the second, third and fourth decades of life, three (II-20 years), nine (21-30), five (31-4°), two (41-5°), five (5 I-6o) and one 62 years old.
The term 'myelopathy' or 'myelitis' has been inappropriately used by several authors in the literature to describe the neurological features of their patients with SLE since a number of patients had signs and symptoms of meningo encephalitis in addition to those of myelopathy or myelitis. Nausea, vomiting, photophobia, dizziness, vertigo, haemiparesis, nuchal rigidity and coma were present in six patients (Nos. 4, 16, 17, 20, 24, 25) . Two patients (17, 25) had involvement of VI cranial nerve (abducens palsy). In addition significant neuro pathological intracranial abnormalities on autopsy were detected in four patients (2, 14, 17, 20) . We feel that these eight (2, 4, 14, 16, 17, 20, 24, 25) of the 26 previously reported cases should have been classified as meningoencephalo myelitis.
Myelopathy was the first manifestation of SLE in three patients (4, 7, 28) and occurred as late as 23 years after the onset of SLE in two patients (14, 22) . Two patients (7, 27) developed involvement of other organ systems concommitant with the spinal cord involvement. One patient (4) developed multisystem disease two years after the involvement of the spinal cord. A diagnosis of systemic lupus erythematosus was not made prior to the onset of spinal cord involvement in I I patients (4, 7, 16, 18, 19, 20, 21, 24, 25, 27, 28) in spite of symptoms in another system in nine. Some of these patients were diagnosed as rheumatoid arthritis, fever of unknown origin and idiopathic thrombocytopenic purpura.
At the onset sudden interscapular and back pain along with neck pain were reported by eight patients (7, 16-18, 21, 25, 27, 28) . In addition two patients (5, 17) developed paralysis over a period of several hours after severe abdominal pain. Acute retention of urine as initial neurological manifestation was present in four patients. Paresthesias, numbness and weakness of lower extremities were reported by 15 patients.
On admission two patients were tetraplegic, seven were paraparetic (LI-S2) and 19 were paraplegic (T2-TI2). Four paraplegic patients (16, 18, 19, 21) neurologically deteriorated and became tetraplegic. In addition three other paraplegic patients (2, 15, 17) ascended from TII-TI2 levels to TI-2 and T6 level. Deep tendon reflexes in lower limbs were reported to be absent in I I patients, hyperactive in three and hypoactive in two patients. In two other patients, paraplegia was described to be flaccid without any reference to tendon reflexes. Plantar responses could not be obtained in ten patients and extensor plantar response unilaterally or bilaterally were reported in seven patients. Loss of bladder and bowel control was reported in all 22 patients described in detail.
Myelogram was performed on 10 patients. It was reported to be normal in 
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PARAPLEGIA seven and abnormal in three patients (20, 27, 28) . Irregular filling defect from T 4-LI was noted in Case 20, and this patient on laminectomy was found to have blood clots in veins. One patient (27) had a partial block T6-8 and complete block CS-Tr. Another patient (28) had a complete block at T8. Both these patients underwent laminectomy, because of the abnormalities on myelogram, on the days of admission and there was no evidence of obstruction on surgery; in both patients epidural fat was reported to be pale and discoloured. Thus myelograms in these three cases were false positive. Sixteen of the 28 patients with myelopathy and SLE had CSF protein deter minations. CSF protein values were reported to be elevated in 14 patients at least on one occasion and values greater than 100 mg% were found in 12 patients. Only two patients (18, 22) had normal levels of CSF proteins. CSF glucose levels were determined in 12 patients, in seven patients levels were less than 40 mg% at least on one occasion and in five of these levels were less than 30 mg%. CSF glucose levels on the day of development of myelopathy were determined and found to be low in six patients (13, 24-28). Andrianakos et al. (I97S) suggested that low CSF glucose levels during the actute stage of transverse myelopathy are observed only in patients with SLE. In myelopathy due to vascular causes other than SLE, CSF glucose levels immediately after the onset of paralysis have been reported to be normal (Hill and Vasquez, 1962; Hughes and MacIntyre, 1963; Herrick and Mills, 1971) . Similarly CSF proteins levels in patients with spinal cord infarction caused by vascular diseases other than SLE, have been reported to be normal (Hill and Vasquez, 1962; Hughes and MacIntyre, I963; Herric and Mills, 1971; Gerland et al., 1966; Wolman and Bradshaw, 1967; Laguna and Gravioto, 1973) . It seems that this combination of elevated cerebrospinal fluid, proteins and low glucose level during acute stage is characteristic of myelopathy associated with SLE.
LE cells were observed in 19 patients and absent in two cases (12, 24). Anti nuclear antibodies were present in nine of the tested ten cases. Anticytoplasmic antibodies were tested and found positive in one patient. In several cases LE preparation and antinuclear antibodies were absent when patients were on heavy doses of steroids or during stage of low activity of SLE but subsequently one or both these tests became positive.
Of the IS patients who survived, two were tetraplegic (19, 27) . Three patients with paraplegia (4, 7, 9) and one with tetraplegia (23) showed considerable neurological improvement in I to 6 months after the onset of transverse myelo pathy and were ambulatory with minimal sensory and motor deficit. Three patients (6, 10, I I) who were paraplegic/paretic to start with showed some improve ment. Six patients (8, 13, 18, 24, 2S, 28) remained stable paraplegic without any significant sensory motor return.
Thirteen of 28 patients died in 2 days to 34 months after the onset of myelo pathy and nine of these died within 4S days. Four patients died of septicaemia, two of pneumonia, one each from pulmonary embolism and pulmonary oedema. Two patients with widespread vasculitis developed haemorrhages-cerebral and intra-abdominal from mesenteric artery aneurysm and died. Autopsies were performed on 12 of 13 patients who died with myelopathy and SLE. Histo pathologic findings of central nervous system are summarised in Table IV. Intracranial abnormalities varied from a few minute infarcts of brain, fresh and resolving haemorrhages to encephalomalacia. There was evidence of vasculitis and perivascular demyelination as well. Significant intracranial histologic abnor malities were reported in four patients. Vascular changes in the spinal cords of I I patients were reported. Nine patients had neuropathologic evidence of myelo malacia, necrosis or infarction of the spinal cord, and two patients had evidence of vasculitis only without infarction (3, I2). Subdural spinal haematoma with com pression and necrosis of the spinal cord were seen in two cases (5, 14) . One patient had degeneration of white matter and thickening of the adventitia of small arteries and another patient had myelopathy without vascular occlusion or malfor mation. Pervascular round cell infiltration and connective tissue proliferation, thrombotic occlusion of small arteries and arterioles as well as microhaemorrhages in the cord parenchyma were similar to those found in other major organs. Andrianakos et al. (1975) speculated the beneficial effects of steroids therapy within 24 hours of the onset of myelopathy and Granger (1960) speculated on the efficacy of chloroquine but Siekert's (1955) patient improved without chloroquine or steroid therapy. Records of detailed treatment were available for 23 patients-12 died and II survived. Six patients (7, 15, 23, 24, 25, 26) were treated with steroids within the first 24 hours after the onset of myelopathy. Four survived and two of these showed good recovery. Among 17 other patients three did not receive steroids, five were treated later, five were on low to moderate doses of steroids before the onset of myelopathy and four were given steroids at an un specified interval after the onset of myelopathy. Only seven of these survived and two made good recovery. From these data it is hard to say if steroid therapy made any significaht difference, although there is some suggestion that there was higher mortality (6o�Ic J ) in this latter group and comparatively smaller number of surviving patients showed any neurological improvement. Since the number of cases in each group was small, no statistically valid conclusions could be drawn. However, immediate treatment of myelopathy with steroids does not appear to be a sound practice since myelomalacia, ischaemic myelopathy or haemorrhages in the sub stance of the spinal cord would not be altered by steroids.
In patients with clinical picture of myelopathy of sudden onset, in the absence of any history of trauma, systemic lupus erythematosus should be considered in the differential diagnosis.
Summary
Two patients with sudden onset of myelopathy associated with systemic lupus erythematosus are described in detail. Both patients were found to have block on myelography and underwent exploratory laminectomy. No spinal cord pathology was found on surgery except slightly thickened dura and pale epidural fat. Pertinent literature is extensively reviewed and these two new patients are added to previously reported 26 patients. It is suggested that in patients with sudden onset of myelopathy, in the absence of any history of trauma, systemic lupus erythematosus should be considered in the differential diagnosis. RESUME Deux malades avec une myelopathie qui s'est declan!e soudainement, sont decris en detail. Vne myelographie montrant un bloc pour les deux sujets, ils furent soumis a une laminectomie d'exploration. Excepte pour une dure mere legerement epaissie, et une graisse epidural pale, one ne trouva pas de pathologie de la moelle epiniere. Les publica tions sur ce sujet sont revues et ces deux malades sont ajoutes a la liste des 26 mala des deja decris. L'auteur pense que chez des mala des montrant une myelopathie soudaine en l'absence d'un trauma, on devrait inclure Ie lupus erythemateux systemique dans les diagnostiques possibles.
ZUSAMMENFASSUNG
Die Hille von 2 Patienten, die plOtzlich an myelopathie, in Verbindung mit Syste mischen Lupus Erythomatosus, erkranken, wird hier beschrieben.
Beide Patienten zeighten einen Block in der myelographie und wurden deshalb einer exploratie von laminectomie unterzogen. Mit Ausnahme einer leicht verdickten dura und einem sparlich durchbluteten epiduralen Fettklumpen konnten bei der Operation keine pathologischen Befunde erhoben werden. Die einschlagige Literatur wird sehr ausfii rlich besprochen und die 2 neuen Patienten werden zu den 26 friiher berichteten Fallen angefii gt. Es wird vorgeschlagen, dass man bei Patienten, die plOtzlich an einer myelopathy erkranken, lupus erythematosus in die differential Diagnose einschliesst, wenn in der Krankengeschichte ein Vnfall ausgeschlossen werden kann.
